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Introduction
Childhood cancers are comparatively rare, affect-
ing one in 600 children before the age of 15 years.
Each year in the UK there are around 1300 new
childhood cancer patients, an annual incidence
rate of one per 10 000 children.1
The outlook for children with cancer has
improved radically since the widespread intro-
duction of combination chemotherapy in the late
1960s and early 1970s. Before that time very few
cancers could be treated effectively,1 but now at
least half are probably cured and for many types
the survival rates are much higher. For example,
the ﬁve-year survival rate for acute lymphoblas-
tic leukaemia, the commonest childhood cancer,
has increased seven-fold, from 9% in 1962 to
70% for children treated in the period
1983–1985.2
Although cancer is not always painful in its
own right, these patients undergo numerous
painful procedures for diagnosis, therapy and
supportive care, including lumbar puncture (LP),
bone marrow aspiration (BMA) and biopsy.
Children with cancer consider painful procedures
to be the most difﬁcult part of their illness; fre-
quent repetition of the procedures does not
desensitize them to the distress.3,4 During the
1990s, a growing body of scientiﬁc evidence has
suggested that the diagnosis of such a threaten-
ing condition, followed by the exhausting proce-
dures imposed by highly technical investigations
and treatments, are stressors that are potentially
responsible for signiﬁcant psychological distress,
anxiety and depression. They negatively affect
personal well-being and social functioning, and
may represent an obstacle to treatment compli-
ance.5 It is essential, therefore, in all children
with cancer, that intervention includes concern
for and management of the pain and distress
associated with procedures.
Numerous studies have documented a high
incidence of pain in adults with cancer.6 These
data, however, cannot be generalized to children
because adults differ in factors such as growth,
development and types of malignant diseases.
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Paediatric malignancy is not always painful in its own right; however, young patients with cancer undergo
numerous painful procedures for diagnosis, therapy and supportive care, including limbar puncture, bone
marrow aspiration and biopsy. Children with cancer consider painful procedures to be the most difﬁcult
part of their illness and the frequent repetition of procedures does not desensitize them to the distress.
This review provides a brief overview of the state of the art with regard to procedure-related pain in chil-
dren, and presents some methods and strategies for assessing it and managing it effectively. The ﬁrst sec-
tion brieﬂy identiﬁes the dimensions of procedure-related pain and describes the most commonly used
methods for its assessment. This followed by an examination of the pharmacological strategies for pain
management, including local anaesthesia, conscious sedation and general anaesthesia. In the next section,
psychological interventions for the management of procedure-related pain, such as preparation, cogni-
tive–behavioural therapy and hypnosis, are reviewed. The review concludes with recommendations for
clinical practice.280 C Liossi Cancer pain
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Chronic, debilitating pain is not encountered so
often in children as in adults because of the
nature of childhood malignancy. Adult carcino-
mas tend to be associated with organ systems
(lung, stomach, breast) which can result in severe
pain, whereas the most common childhood malig-
nancy is leukaemia, which does not usually
involve chronic, intractable, disease-related pain.
Therefore, categories developed for types of
adult cancer pain do not accurately conceptual-
ize children’s cancer pain. In addition, although
relatively rare in adults, procedure-related pain
forms a separate category as a cause of enormous
discomfort and anxiety in children. Pain in chil-
dren with cancer can be reduced to one or more
of four basic aetiologies: cancer related (e.g. pain
due to inﬁltration of the tumour in various organs
or tissues), treatment related (e.g. pain as a side-
effect of chemotherapy and radiation), proce-
dure-related (e.g. pain due to venepuncture, LP,
BMA or postoperative pain), and pain of other
aetiologies.7
There are few studies that have carefully
addressed the incidence of pain in children with
cancer. Miser8 reports that 60–70% of adults with
cancer have pain that is directly related to the
malignancy, while in children direct pain occurs
in only about 25% of patients. Painful episodes
are more likely to be due to therapy and proce-
dures (50%). A signiﬁcant amount of pain (25%
of patients) is completely unrelated to cancer.
Paediatric cancer patients frequently protest at
BMAs and LPs. The anxiety and distress pro-
duced in anticipation of these procedures is
sometimes so severe that children (and often par-
ents) exhibit symptoms such as nausea, vomiting,
insomnia, nightmares and skin rashes. Young
children often exhibit their distress behaviourally
(kicking, ﬁghting, screaming) to such an extent
that physical restraint is necessary and it can be
very difﬁcult for medical staff to carry out a pro-
cedure. Owing to the traumatic nature of BMA
and LP, it may take as long as two to three years
for children to ‘adjust’ to the procedures or to
encounter them without extreme distress and
trauma.9 Zeltzer and LeBaron,10 as the initial part
of a study looking at behavioural interventions
for procedure-related pain, asked 33 children
between the ages of six and 17 years to rate on
a visual analogue scale (VAS) from 1 to 5 (1 was
no pain and 5 was the most pain imaginable) the
amount of pain and anxiety associated with LP
and BMA. Their rating for pain during BMA was
4.51; during LP it was 3.7. They rated anxiety dur-
ing BMA 4.2 and during LP 3.75. It is clear that
these common procedures cause an enormous
amount of distress in children and, for many, rep-
resent the worst part of suffering from cancer.
Katz et al.11 and Jay et al.12 studied children’s
responses to painful diagnostic procedures. They
found that distress was inversely related to age;
the younger the child, the greater the distress
demonstrated during the procedure. Jay et al.9
found that levels of distress were ﬁve times as
high in young children, with a dramatic decrease
at approximately age six to seven years, a time at
which children could intellectually understand
the need for these procedures, as well the notion
that short-term discomfort might have long-term
beneﬁt. Even older children, however, still had
signiﬁcant concerns about these procedures.
The 1990s have represented an incredibly
exciting period for pain research in general and
paediatric pain research in particular. Major
advances have been made in the understanding
of pain and in the development and reﬁnement
of pain measures, as well as in the use of effec-
tive pain control methods. This article gives a
brief overview of the state of the art with regard
to procedure-related pain in children, and pre-
sents some methods and strategies for assessment
and effective management.
The ﬁrst section brieﬂy identiﬁes the dimen-
sions of procedure-related pain and describes the
most commonly used methods for its assessment.
This is followed by an examination of the phar-
macological strategies for pain management.
Next, psychological interventions for the man-
agement of procedure-related pain are reviewed.
Recommendations for clinical practice are pro-
vided in the ﬁnal section.
Procedure-related cancer
pain
Pain is a complex, dynamic, multifaceted, per-
ceptual experience, which incorporates cognitive,
emotional and social components that affect how
a noxious stimulus is interpreted. The context in
which noxious information is processed, the cog-Management of paediatric procedure-related cancer pain  281
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nitive beliefs of the individual, and the meanings
attributed to the presence of noxious sensation
are recognized as important factors in shaping
the overall experience of pain.13 A schematic
representation of how the experience of pain
may interact with cognitive, emotional, be-
havioural and physiological variables is presented
in Figure 1. Psychological factors are of prime
importance in the evaluation of pain. The inex-
perienced physician has a tendency to overem-
phasize the contribution of physical factors in
individuals, whereas psychologists are more
inclined to downplay the extent of the physical
factors. Because of the fact that pain is a multi-
faceted phenomenon, it is important to assess
and control it using a multimodal approach
targeted at each of the factors that affect the
sensory experience.
Assessment and measurement of
procedure-related pain
The distinction between measurement and
assessment in pain research is not always clearly
drawn. Measurement refers to the application of
a scale to a speciﬁc aspect, usually intensity, of
pain. Assessment is a much broader endeavour,
which incudes the identiﬁcation and detailed
evaluation of the different factors of the total
experience of pain and their dynamic intereac-
tions.14
The importance of pain assessment and mea-
surement in children is based on the premise that,
if pain is not assessed regularly and accurately,
children will continue to suffer inadequate pain
relief. Comprehensive clinical assessment is an
absolute prerequisite for successful treatment.
The primary purpose of assessment is to design
and guide the treatment process. Thus, assesse-
ment strategies should not be restricted to pre-
treatment screening, but, rather, they are a
continuous and integral part of the treatment
process. They are used to identify and target
problems for intervention, to match treatments to
the patient’s needs and to evaluate the effective-
ness of ongoing treatment. Pain measurement in
children is complicated by their low verbal ﬂu-
ency and by their changing developmental stages.
Despite the problems, however, several pain
measurement methods have been reported in the
literature. These can be grouped into self-report,
behavioural and physiological measures.14 A
number of these methods have been extensively
validated, while others are still in the develop-
ment phase. A full description of all instruments
Figure 1 A model depicting the various factors that shape children’s perception of
procedure-related pain
Behaviours
Physical resistance (e.g. kicking,
screaming, crying)
Emotions
Anxiety
Fear
Anger
Despair
Physiological reactions
Increased sympathetic and autonomic
nervous system arousal (e.g. increase
in blood pressure, pulse rate, muscle
tension etc.)
Cognitions
Attitudes: ‘I am helpless’
Beliefs: ‘I cannot control my pain/life’
Appraisals of one’s self-efﬁcacy
Expectations of intense pain, physical harm
Visual images: ‘huge needle’282 C Liossi Cancer pain
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is beyond the scope of this article. An attempt
will be made, however, to highlight the tools most
commonly used in research and clinical practice
with procedure-related pain.
Self-report measures
Self-report measures depend on the child’s
own report of his or her subjective pain experi-
ence. This can include a description of pain-
relevant feelings, statements and images, as well
as information about the quality, intensity and
temporal/spatial dimensions of the child’s pain.
Self-report measures are regarded as the ‘gold
standard’. However, there are two major prob-
lems. First, they require the child to have a level
of cognitive and linguistic development, which
excludes all preverbal children and may exclude
many other young children. The second problem
is that self-report measures are open to bias
because of the demand characteristics of the spe-
ciﬁc situation. The methods used to measure self-
report of pain include: direct questioning, pain
adjective descriptors, self-rating scales, numerical
rating scales and nonverbal methods.
Spontaneous reports (e.g. ‘My back hurts’) or
direct questioning about pain can be useful with
verbal preschool and school-age children but,
because of their unstructured nature and the lack
of an associated measure, they are open to bias
because of demand characteristics, inaccurate
memory, etc.14 Pain adjective lists, such as the
McGill Pain Questionnaire,15 have been used suc-
cessfully with older adolescents to measure the
sensory, affective and evaluative dimensions of
pain. A major strength of this type of scale is that
it is not restricted to the intensity dimension of
pain. Self-rating scales can be further categorized
into three types. A VAS consists of either a ver-
tical or a horizontal line with verbal or pictorial
anchors indicating a continuum of no pain to
severe pain. Children are asked to indicate on the
line how much pain they are experiencing.
Category scales consist of a series of words along
a continuum in increasing value (e.g. no pain,
mild pain, medium pain, severe pain). Faces
scales, another form of category scale, consist of
pictures of faces expressing varying amounts of
distress. Each face is assigned a numerical value
reﬂecting its order within a series of facial expres-
sions. Several variants of face scales16,17 have
been developed to measure children’s level of
pain. Numerical rating scales use numbers (i.e.
0–5, 0–10, 0–100) to reﬂect increasing degrees of
pain. Pain thermometers consist of a vertical
numerical rating scale with ranges 0–10 or 0–100
superimposed on a VAS. The child is asked to
point to the place on the thermometer that rep-
resents the intensity of pain.
Behavioural measures
Behaviour observation procedures approach
the problem of pain assessment from the vantage
point of behavioural indices of pain rather than
pain per se and so serve as useful adjuncts to the
self-report procedures, physiological measures
and documented tissue trauma data available to
the clinician or researcher.18 Behavioural pain
scales record how children respond physically
when they experience pain. A trained observer
observes the child and records behaviours that
suggest discomfort (e.g. crying). Often, behav-
iours are assigned numbers to represent different
intensities of distress.
Three behaviour rating scales have been devel-
oped to measure distress in paediatric oncology
patients due to BMA and LP: the Procedural
Behavior Rating Scale (PBRS),11 the Procedure
Behavior Check List (PBCL)19 and the
Observational Scale of Behavioral Distress
(OSBD).20 Behaviours for observation include
crying, screaming, physical restraint, verbal resis-
tance, requests for emotional support, muscular
rigidity, verbal pain expression, ﬂailing, nervous
behaviour, and information seeking. The devel-
opers of all three scales believe that anxiety and
pain cannot be separated in these children’s
behaviour. No distinction can be made between
behaviour that is primarily anxiety related and
pain-speciﬁc behaviour. This position has been
criticized because it does not distinguish between,
for example, the anticipatory crying of a child in
the waiting room, which almost certainly reﬂects
anxiety, and the crying during the needle proce-
dure, which is because of pain. Although anxiety
exacerbates the pain experience and pain causes
anxiety, the distinction between these constructs
is imperative from both theoretical and clinical
perspectives. Other disadvantages of behavioural
checklists include that: behavioural expressions
of pain reﬂect a number of individual differencesManagement of paediatric procedure-related cancer pain  283
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that are presumed to indicate distress, but may
be adaptive coping responses for some children;
adolescents usually display fewer overt pain
responses; and observers’ characteristics, such as
experience and attitude, can affect observation
scores.19
Procedural Behavior Rating Scale Katz  et al.11
developed and subsequently revised the PBRS. It
consists of 13 operationally deﬁned behaviours
that are indicative of the distress that young
oncology patients exhibit prior to, during and
after BMA. Behaviours are coded by observers
for occurrence during discrete phases of medical
procedures. The PBRS has an inter-rater relia-
bility of 0.85, but there are few data on its valid-
ity. One problem speciﬁc to this scale is that it
does not discriminate intensity of upset but,
instead, merely documents the occurrence or
nonoccurrence of the 13 behaviours during the
aversive procedures. This means that a few tears
and violent sobbing are given identical ratings,
and a child who exhibits a variety of behaviours
will be scored higher than one who exhibits only
a few. The simplicity of this form of scoring gen-
erally yields high inter-rater reliability but at the
expense of the quality of the information
obtained.18
Procedure Behavior Check List On the basis of
behaviour observations and extensive interviews
with childhood leukaemia sufferers regarding
their pain experience, LeBaron and Zeltzer19
selected eight behaviours that were identical or
similar to those of PBRS to form the PBCL. In
this adaptation, operationally-deﬁned behaviours
are coded by observers for occurrence during dis-
crete phases of a medical procedure. A major
problem with the PBCL is the overlapping of
categories: ‘physical resistance’ often includes
‘muscle tension’, for example, and ‘screaming’
sometimes includes ‘crying’. Because these
behaviours can occur together or independently,
inter-rater reliability can become a problem.
However, in many studies the inter-rater relia-
bility is satisfactory.21,22
Observational Scale of Behavioral Distress The
OSBD20 is a model of careful scale development.
It is an eight-item modiﬁcation of the PBRS,
which introduces two important reﬁnements into
the PBRS procedure. Behaviours are recorded at
continuous 15-second intervals within each of the
phases of the procedure (e.g. ﬁrst three minutes
in the treatment room, ﬁrst cleansing of site and
Mizzy Gun, second cleansing and aspiration,
removal of the needle and postprocedure recov-
ery) rather than recorded once for occurrence or
nonoccurrence over an entire phase. Each of the
eight behavioural categories (information seek-
ing, crying, screaming, restraint, verbal resis-
tance, emotional support, verbal pain, and
ﬂailing) is weighted according to intensity. For
example, ‘nervous behaviour’ is 1.0, ‘verbal resis-
tance’ 2.5; and ‘scream’ 4.0. The reliability and
validity of the OSBD are satisfactory. The OSBD
is more complex than the PBRS and PBCL, and
the information it provides is more precise.20
Physiological measures
A number of physiological indicators have
been used to measure pain in children; among
them there are sufﬁcient data on heart rate, tran-
scutaneous oxygen, sweating and the stress
response, to argue their validity as measures of
pain in some circumstances.23 However, changes
in these parameters reﬂect a generalized and
complex response to stress-inducing stimulation,
rather than a speciﬁc response to pain intensity.
Summary
All the aforementioned pain assessement
methods can be used alone or in combination.
When choosing a method, one should ﬁrst take
into consideration the appropriateness of the
measure for the age group, the cognitive level,
and the clinical and/or research situation.
Secondly, if the measure is valid and reliable, the
psychometric properties should be known. Lastly,
the clinical and research utility of the measure
should be checked, such as length, clarity, ease of
use and time needed for its use.13
In spite of the importance of pain assessment
and measurement, pain intensity measurement
instruments such as VASs and faces scales are
not used regularly in clinical practice. For
instance, in Sweden, in a nationwide survey of the
47 paediatric departments where oncology
patients are treated, a VAS to score pain inten-
sity is used in 31% and some kind of face scale284 C Liossi Cancer pain
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is used in 23%. Systematic behavioural observa-
tion, regular contact with pain treatment teams
and the use of a pain diary are rarely used.7
Perception of Procedures Questionnaire
Remarkably few parent report measures for
child distress during medical procedures exist in
the literature. The most useful one is the
Perception of Procedures Questionnaire (PPQ).24
This consists of nineteen seven-point Likert-type
questions, with lower scores indicating higher sat-
isfaction and less distress. It is easily administered
to parents (completion time <10 minutes) and
provides data on both child and parent distress.
The PPQ assesses the immediate procedural con-
text, while also reﬂecting parental perceptions of
general satisfaction with and involvement in their
child’s treatment. It has good psychometric
properties. Factor analyses yielded ﬁve factors
for parents: parent satisfaction; child distress
during the procedure; child distress before the
procedure; parent distress; and parent involve-
ment. Parents are asked about their communica-
tion with the health care team; their views on the
team’s commitment to parental concerns about
treatment and related side-effects; the extent to
which services are comprehensive and include
emotional support; their perceptions of their own
involvement; and their view of their child’s as
well as their own distress.
Management of procedure-related pain
in paediatric oncology
The goal of pain management in paediatrics is to
minimize the patient’s suffering and permit a suc-
cessful procedure. However, producing a co-
operative child is an insufﬁcient goal if the child
suffers ‘in silence’.25 The management of pain
associated with paediatric procedures is not a
simple task; there are multiple approaches to
and philosophies regarding the treatment of
procedure-related pain. Different treatment
approaches are practised at various treatment
centres, and by individual practitioners within a
particular setting. One extreme is the practice of
providing no pharmacological sedation and anal-
gesia, based upon the belief that the pain is rel-
atively mild and short lived. The risk of
medication is seen as unwarranted and the pro-
cedure is viewed as being for the child’s beneﬁt,
thereby justifying minimum intervention. Under
these circumstances, children are often restrained
by several adults during the procedures. At the
other extreme is the administration of general
anaesthesia, emanating from the belief that the
pain is very intense and that this facilitates the
procedure medically. There are many alterna-
tives to these extremes. The methods cited in the
literature to manage paediatric pain are com-
monly grouped under the headings ‘pharmaco-
logical’ and ‘nonpharmacological/psychological’.
Although both psychological and pharmacologi-
cal methods are quite effective, their use in the
clinical setting is still hampered by a number of
misconceptions, as well as by a lack of knowledge
regarding their effectiveness in the treatment of
pain in children. The psychological and pharma-
cological management strategies commonly used
to help children to cope with paediatric proce-
dures are reviewed below.
Pharmacological strategies for management of
procedure-related pain
Despite the available psychological measures
to control pain and reduce distress, children,
nevertheless, require pharmacological assistance
in helping them to cope successfully with painful
procedures. However, when possible, these chil-
dren should also be given the beneﬁt of psycho-
logical support, even if a pharmacological agent
is also to be used.25
The needs of the individual and the type of
procedure to be performed determine the phar-
macological approach required. For all patients,
an opioid or a local anaesthetic is needed to
reduce the pain. Anxiolytics and sedatives are
used speciﬁcally to reduce anxiety before and
during the procedure but, if used alone (i.e. with-
out an analgesic), they may blunt the behavioural
response without relieving the pain.25
Local anaesthesia Local anaesthetics may be
administered by local inﬁltration (e.g. into the
skin, subcutaneous tissues or periosteum with 1%
procaine or 1% lidocaine for BMA) or topically.
Local anaesthetics are extremely useful for pro-
viding anaesthesia and analgesia for infants and
children of all ages. Despite some toxicity issues
(e.g. convulsions), the overall safety record of
their use in paediatrics has been very good, andManagement of paediatric procedure-related cancer pain  285
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their administration within safe guidelines should
be encouraged.26
An area that has been investigated more
speciﬁcally and with positive results is a eutectic
mixture of local anaesthetics (EMLA), consisting
of lidocaine and prilocaine suspended in an oil-
in-water emulsion. This mixture contains 50% of
each of the local anaesthetic bases. When EMLA
cream is applied to intact skin (the recommended
dose is approximately 1.5 g/10 cm2) and is
covered with an occlusive dressing for 60–120
minutes, anaesthesia develops in the underlying
tissue. In all instances, maximal development of
analgesia is achieved by 120 minutes. After
removal of the cream from the skin, analgesia
persists in the underlying tissue for several hours.
Adverse effects are limited to mild and transient
local skin reactions (i.e. blanching, oedema and
erythema), which resolve spontaneously within
1–2 hours after removing the cream. For children
and infants older than six months, plasma con-
centrations are uniformly extremely low and the
application of EMLA according to the package
insert seems extremely unlikely to produce sys-
temic toxicity.27
A number of investigators have evaluated
EMLA (see Table 1). In a double-blind, placebo-
controlled, cross-over trial28 the efﬁcacy of
EMLA was tested in 14 children aged between
5.5 and 15.3 years who were undergoing LP in
association with intrathecal chemotherapy, with
one to six weeks between the respective cross-
over treatments. EMLA cream was applied for a
mean time of 73 minutes. The mean pain scores
subsequently obtained were 1.9 with eutectic
lidocaine/prilocaine cream and 5.6 with placebo
(10-point VAS; p < 0.001). Twelve of the 14
children expressed a preference for the eutectic
lidocaine/prilocaine cream.
Since this trial, two cross-over trials, one open-
label and one double-blind, have been conducted
in children undergoing lumbar puncture.29 In the
open-label study, which involved 18 patients aged
ﬁve to 15 years, eutectic lidocaine/prilocaine
cream (2 ml applied between 45 and 60 minutes
prior to LP) was compared with no treatment.
The mean pain scores on a ﬁve-point VAS were
1.66 with eutectic lidocaine/prilocaine cream and
2.55 with no treatment (p < 0.0005) according to
the patients’ assessment, with similar results from
parents’ and nurses’ ratings. In the double-blind
study, 10 patients aged 4.5 to 11 years (mean 6.1)
received eutectic lidocaine/prilocaine cream
(applied as described above) or placebo. The
mean pain scores on the ﬁve-point VAS were 2.0
with eutectic lidocaine/prilocaine cream and 3.1
with placebo, as rated by nurses (p < 0.05). Scores
on a ‘facial expression’ visual scale were 2.9 and
3.8, respectively (difference not signiﬁcant).
Finally, Calamandrei et al.30 compared EMLA
cream plus a vapour-permeable adhesive ﬁlm
dressing (Tegaderm) with a prepackaged EMLA
patch, with regard to analgesic effect and local
reactions during LP in 24 children aged from
three to 16 years, who was suffering from
leukaemia or non-Hodgkin’s lymphoma. There
was no difference between the two groups in the
pain and observed distress associated with LP or
in terms of overall local reactions. This study was
performed in such a way that no conclusion
regarding the level of analgesia was possible
because no control group was used. However, the
low pain scores indicate that effective analgesia
was achieved during LP by using the EMLA
preparations. The EMLA patch is a major
advance because it provides a topical anaesthetic
in a unit dose preparation, thus allowing for con-
trol of the dose administered per application and
therefore preventing over- or underdosing. It is
easy to apply, simpliﬁes and speeds up the appli-
cation of EMLA, and is not messy. It allows the
convenient home application of EMLA before
the patient visits the hospital, when the waiting
time can be spent constructively, thus reducing
anticipatory anxiety.
In summary, eutectic lidocaine/prilocaine
cream provides a painless, well-tolerated method
of local anaesthesia/analgesia for procedures such
as vein and lumbar punctures in children.
Moreover, in procedures in which it is a suitable
alternative to local inﬁltration anaesthesia, it is
likely that patients would prefer EMLA cream to
multiple intradermal injections, which can be
painful and distressing.
Conscious sedation The use of conscious seda-
tion is highly recommended in the clinical and
research literature for the management of pain
and distress associated with procedures such as
BMA and LP.2
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Table 1 Comparison of pharmacological intervention studies utilizing EMLA for paediatric procedure-related cancer pain
Study Patients (n) Age range (years) Design Interventions Outcome measures Results
Halperin et al.28 14 5.5–15.3 Cross-over EMLA cream Self-reported pain Signiﬁcant difference
Placebo cream between EMLA and
the placebo
Kapelushnik et al.29 18 5–15 Cross-over EMLA cream Self-reported pain Signiﬁcant difference
open No treatment Parent-reported pain between EMLA and
Nurse-reported pain no treatment pain
scores of the children,
parents and nurses
Kapelushnik et al.29 10 4.5–11 Cross-over EMLA cream Self-reported pain Signiﬁcant difference
double-blind Placebo cream Nurse-reported pain between EMLA and
placebo pain scores
for both the children’s
and the nurses’ ratings
Calamandrei et al.30 24 3–16 Cross-over EMLA patch Self-reported pain No differences in
EMLA cream Observer-reported pain and observed
plus a  vapour- pain distress scores
permeable between the two
adhesive ﬁlm groups
dressingManagement of paediatric procedure-related cancer pain  287
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The Committee on Drugs of the American
Academy of Pediatrics deﬁnes conscious sedation
as:
a medically controlled state of depressed con-
sciousness that allows protective reﬂexes to be
maintained, retains the patient’s ability to maintain
a patent airway independently and continuously,
and permits appropriate response by the patient to
physical stimulation or verbal command.31
Although there are no absolute contraindica-
tions to conscious sedation, children with a
known airway problem, apnoea, haemodynamic
instability, altered mental status, or a previous
adverse reaction to sedation or anaesthesia, are
identiﬁed as at increased risk for adverse
cardiorespiratory effects of conscious seda-
tion.31,32
Multiple pharmacological agents are discussed
in the conscious sedation literature. A combina-
tion of a benzodiazepine (midazolam) and an
opioid (either morphine or fentanyl) is most fre-
quently recommended for intravenous conscious
sedation.32–37 This combination has advantages
for procedure-related pain management because
it provides both analgesia and sedation effec-
tively and safely,32,36,37 has a predictable, rapid
onset and a short duration of action,32–35 can be
administered easily and titrated to individual
patient response, and may be reversed with the
appropriate antagonists.32,35 The benzodiazepine,
midazolam, has sedative, anxiolytic and amnestic
effects, whereas the opioids, morphine or fen-
tanyl, have an analgesic effect. The recom-
mended dosage ranges provided in the
literature32,33,35–37 are: for midazolam, 0.05 mg/kg
intravenously, initially up to a maximum total
dose of 0.15 mg/kg, diluted to a concentration
of 1 mg/ml with 0.9% saline; for morphine,
0.05–0.1 mg/kg intravenously, diluted to 1 mg/ml
with 0.9% saline; and, for fentanyl, 0.5–1 µg/kg
intravenously, undiluted.
The most common serious adverse effect of
conscious sedation with this combination is res-
piratory depression with resultant hypox-
aemia.32–34 As both benzodiazepines and opioids
may produce respiratory depression, their admin-
istration in combination may produce an additive
effect.32 For the prevention of respiratory depres-
sion and hypoxaemia, the recommendations are
for: a careful dosage calculation with a possible
reduction of the dosage of individual agents when
given in combination; the titration of doses
administrated to effect, allowing adequate time
for the agents to take effect before administering
additional doses; and continous monitoring of the
sedated patient for early indications of cardio-
respiratory instability. Reversal agents for con-
scious sedation are ﬂumazenil, a speciﬁc
benzodiazepine receptor antagonist, for midazo-
lam, and naloxone, a pure opioid antagonist, for
morphine or fentanyl.33,35
The necessary monitoring of the patient
includes the baseline assessment of heart rate,
respiratory rate, blood pressure, skin and nail bed
colour, level of consciousness, responsiveness and
comfort level before sedation, and frequent
(every ﬁve minutes during the procedure) assess-
ment of heart rate respiratory rate, and blood
pressure after conscious sedation.31 Continuous
oxygen saturation monitoring is essential from
the time of administration of conscious sedation
until the child is fully alert after the procedure.31
Oxygen, suction and airway management equip-
ment, and emergency drugs and supplies, should
all be readily available. It is imperative that med-
ical and/or nursing staff who administer con-
scious sedation and monitor patients during and
after sedation should be trained in advanced pae-
diatric life support. A child has fully recovered
after concious sedation if there is a return to the
baseline level of alertness, and if he or she has
stable cardiovascular function and airway
patency.
Clinical research supports the efﬁcacy and
safety of conscious sedation with midazolam or
fentanyl, or a combination of midazolam and fen-
tanyl or morphine. Sievers et al.33 studied 70 pro-
cedures (BMAs or biopsies and LPs) performed
on 24 ambulatory paediatric oncology patients
aged 1–15 years. This study found that midazo-
lam, either alone or in combination with fentanyl
or morphine, provided effective sedation as mea-
sured by behavioural distress scores and that no
restraint was required for 45% of the procedures.
Hypoxaemia, as indicated by arterial oxygen sat-
uration level (SaO2 < 90%), occurred in 13% of
the procedures. All occurrences of hypoxaemia
resolved with stimulation to respiration and the
administration of oxygen by mask. All patients
had completely recovered from sedation within288 C Liossi Cancer pain
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60 minutes after the last dose of midazolam was
administered.
Sandler et al.34 studied 86 procedures (BMAs
and LPs) performed on 25 ambulatory paediatric
oncology patients aged 3–21 years. In a random-
ized, double-blind, cross-over study comparing
midazolam and fentanyl, both agents were found
to provide effective sedation as measured pri-
marily by behavioural distress scores and par-
ent/child satisfaction with the conscious sedation
experience. Seventy-two per cent of the par-
ent/child preference was for midazolam, which
the investigators hypothesized was due to its
amnestic effects. Hypoxaemia (SaO2 90–95%)
occurred in two patients who received midazolam
and two patients who received fentanyl; it
resolved with respiratory stimulation and oxygen
administration. No bradycardia or chest wall
rigidity was observed in the patients who
received fentanyl, although these effects have
been reported in other studies.
General anaesthesia Some experts maintain that
short-acting general anaesthesia is a highly
preferable alternative to premedication for out-
patient procedures or surgery.38 Short-acting gen-
eral anaesthesia is administered in the majority
of paediatric oncology departments in Europe to
children who are undergoing BMA,39 but it is
used on a much more limited basis in the USA,
in only a few of the larger paediatric oncology
centres.40,41
More speciﬁcally, the safety and low incidence
of the negative side-effects of halothane have
been well documented. The possible complica-
tion of post-halothane jaundice and liver toxicity
has been investigated in two retrospective stud-
ies,42,43 which assessed the risks of jaundice asso-
ciated with halothane to be between one in
82 000 and one in 200 000, respectively. Fisher et
al.40 assessed the efﬁcacy of halothane compared
with two other inhalation anaesthetics (enﬂurane
and isoﬂurane) for helping children who under-
went BMA or LP. In that study of 66 children
(aged eight months to 18 years) and 124 proce-
dures, the total time from the start of the proce-
dure to discharge averaged 22.3 minutes for
halothane, which was almost identical to the
other two agents. However, halothane demon-
strated the lowest incidence of excitement and
coughing. The incidence of laryngospasm was
lower for both halothane and enﬂurane, and
reported as mild in all affected patients.
Although halothane appears to be a safe, reli-
able and short-acting anaesthetic agent with lim-
ited side-effects, more data are needed to
determine if this is a viable approach for children
undergoing LP and BMA. The obvious disad-
vantages of general anaesthesia include addi-
tional costs, the need to co-ordinate scheduling
with the operating theatre and an anaesthetist,
and an increased risk of complications.
Moreover, even though halothane provides a
pain-free procedure, the children and the parents
may not be without distress, given that these
patients are allowed nothing by mouth for at least
eight hours before the procedure, some children
ﬁnd mask induction distressing, and parents may
be concerned about the medical risks involved.44
A new intravenous agent, propofol, has greatly
facilitated intravenous approaches to conscious
sedation and anaesthesia because it permits a
rapid induction and a clear-headed, euphoric and
rapid emergence. Unlike most other anaesthetics,
propofol has anti-emetic and antipruritic
actions.45 However, further research is necessary
to determine its safety and clinical usefulness
because a recent report indicated the possibility
of delayed seizures after propofol anaesthesia.46
Clearly, more research is needed to explore
further: children’s emotional and behavioural
responses to general anaesthesia; its accepta-
bility by children, parents and caregivers; the
intensity and duration of side-effects; and
cost–beneﬁt considerations, particularly in rela-
tion to more commonly used psychological inter-
ventions.44
As should be evident, a number of approaches
have been tried, but there is no consensus, either
clinically or in the research literature, regarding
the use of appropriate pharmacological agents
for the management of the pain and anxiety asso-
ciated with painful medical procedures.
Nonpharmacological interventions for
procedure-related pain
Psychological interventions aim to decrease
pain and distress and enhance children’s abilities
to cope successfully with painful procedures.36
This section provides an overview of the inter-Management of paediatric procedure-related cancer pain  289
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ventions most commonly used in clinical practice
and evaluated in research.
Preparation Preparation is the most common
psychological intervention for children who
undergo painful medical procedures. It is a
generic term for a number of techniques and pro-
cedures, the central component of which is pro-
vision of information to children and their
parents concerning the necessity, nature and var-
ious phases of the impending medical procedure.
The rationale underlying preparatory interven-
tions is that unexpected stress is more anxiety
provoking and more difﬁcult to cope with than
anticipated or predictable stress.47 Children who
undergo systematic preparation, rehearsal and
supportive care respond best before, during and
after the procedure. Adequate information and
communication with the patient are therefore of
vital importance.
Preparatory information can be characterized
as being sensory or procedural.48 Procedural
information involves the depiction of the steps of
the procedure, without descriptions of sensations.
Sensory information involves a description of the
sensations the patient will experience at various
points in the procedure. For example, a child
being prepared for a BMA might be told that the
cleansing of the back would feel ‘cold’, whereas
the numbing medicine would feel like a ‘pinch’
or a ‘prick’. The information that is most effec-
tive appears to be a combination of sensory and
procedural data.49
In actual clinical practice, preparation involves
the following components: introducing the child
to medical personnel; giving the child develop-
mentally appropriate information about what will
be done and how it will feel; letting the child han-
dle equipment; having the child practice the pro-
cedure on a doll; and discussion of the child’s
feelings and thoughts about the procedure.
Various methods have been used to provide chil-
dren with information about painful medical pro-
cedures, including doll-play, hospital tours, story
and colouring books, and cognitive strategies.36
Despite wide agreement about the beneﬁts of
preparing children for painful procedures, there
have been few attempts in the literature to estab-
lish clear guidelines about how young patients
should be prepared for their treatments. There
are three phases in performing a painful medical
procedure where adequate preparation is rele-
vant. These phases and a summary of the key
steps within each are presented next and also
shown schematically in Figure 2. Phase one
involves preparation before the procedure and
consists of explaining to the patient in a clear,
developmentally appropriate language why the
procedure is needed, what will happen and
how it will feel. The patient must be given the
Figure 2 Steps involved in adequately preparing
a child for a painful medical procedure
After the procedure
Debrief the patient
Encourage the use of coping skills
Provide emotional support
During the procedure
Provide procedural and sensory information
Give the patient decisional control
Encourage the use of coping skills
Provide emotional support
Before the procedure
Provide procedural and sensory information
Give the patient speciﬁc instructions on what
to do during the procedure
Explore and address concerns
Introduce new coping skills
Provide emotional support
Summarize important information at the end
General
Justify the procedure
Provide information
Assess the patient’s developmental
stage and coping style
Encourage questions290 C Liossi Cancer pain
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opportunity to ask questions and express con-
cerns. An assessment of the patient’s coping style
can be performed so as to suggest appropriate
coping strategies. Phase two involves care during
the procedure, when the health professionals can,
if the patient desires, explain what is going on
and how it is likely to feel, and encourage and
reinforce the patient’s attempts to practise cop-
ing strategies. It is important that children are
given decisional control, rather than absolute or
behavioural control. With decisional control, the
child may be offered, for example, the choice of
the procedure beginning in three or seven sec-
onds, rather than after an indeﬁnite delay, as is
typical of behavioural control. Giving children
limitless control leaves them to their own devices
about how to manage themselves in the situation
and increases their anxiety. Finally, phase three
involves care during recovery. During this phase
it is useful to debrief the young patient and
encourage him or her to take an active part in
recovery efforts. The patient can continue to use
coping skills. Further research and controlled
clinical trials will be necessary to evaluate which
of these steps will be most helpful to individual
patients. However, as each patient suffers in his
or her own unique way, clinical sensitivity must
always take priority over general guidelines.
More speciﬁcally, the assessment of children’s
cognitive coping styles is important in planning
interventions and in predicting treatment out-
come. Cognitive styles include dimensions such
as internal–external locus of control,50 represent-
ing repression–sensitization, minimization–vigi-
lant focusing,51 monitor–distractor,52 and
approach–avoidance.52 Locus of control refers to
a person’s perception of whether life events are
controlled and inﬂuenced by oneself (internal) or
by external forces such as fate, luck, chance and
powerful others. Neuhauser et al.50 found that
children who have high internal control perceive
themselves as having more control over the heal-
ing process. Although Jay53 found no relationship
between locus of control and children’s distress
levels during painful medical procedures, further
research is needed to clarify how children’s per-
ceived control over illness and pain relates to
coping processes. The three cognitive styles
described in the literature (repression–sensi-
tization, minimization–vigilant focusing, and
monitor–distractor) all describe a similar con-
struct. People referred to as repressors, minimiz-
ers, or distractors are those who tend to use
selective inattention, denial, avoidance of infor-
mation and rationalization when dealing with a
stressful event. On the other hand, people
referred to as sensitizers, vigilant focusers and
monitors are those who cope with stressful events
by actively seeking information, focusing on
details, and practising coping skills. Although lit-
tle or no research has investigated these dimen-
sions in children, it is believed that, for optimal
intervention outcome, the matching of interven-
tion techniques with individual coping styles is
necessary. For instance, patients who avoid anx-
iety-provoking stimuli should be supported by
additional distraction techniques, whereas vigi-
lant patients who spontaneously focus their
attention on these stimuli should be shown how
to transform them in a positive context.
Cognitive–behavioural intervention Human be-
ings are active processors of information. They
deal with information about what is happening
around and within them according to their pre-
vious experiences, their expectations, appraisals,
mental images and beliefs. According to the cog-
nitive model, the individual’s interpretation of
events – not the events or ‘objective reality’ as
such – inﬂuences behaviours and affective reac-
tions. Moreover, how persons evaluate and pre-
dict their capabilities to inﬂuence a situation, and
the probability and likely consequences of
achieving this aim, further shape their perception
of an event.54 The rationale for cognitive thera-
pies is that, because a patient’s cognitions deter-
mine their stress reactions, modifying negative
and maladaptive cognitions is one way to reduce
distress.55 For pain, the cognitive–behavioural
model emphasizes that it is not simply a sensa-
tion but a complex, multidimensional experience.
Therefore, pain needs to be assessed and treated
not only in terms of its sensory intensity but also
in terms of its cognitive and affective qualities,
and its effects on pain-related behaviours.
Jay  et al.56,57 developed a multicomponent
intervention ‘package’ of cognitive–behavioural
techniques (CBT) designed to teach effective
coping skills and to reduce children’s distress dur-
ing BMA and LP. This consists of ﬁve primaryManagement of paediatric procedure-related cancer pain  291
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components: ﬁlmed modelling, incentive, breath-
ing exercises, emotive imagery and distraction,
and behavioural rehearsal. Patients are ﬁrst
shown an 11-minute ﬁlm of another child under-
going a BMA or LP. In this ﬁlm, the child nar-
rates the steps of the medical procedure, together
with thoughts and feelings at critical points, and
models positive coping behaviours (breathing
exercises, imagery) and positive ‘self-statements’
(e.g. ‘I know, I can do it’) during the medical pro-
cedure. Since research supports the superiority of
modelling based on coping as opposed to mastery
models, the child in the ﬁlm exhibits a realistic
amount of anxiety (e.g. ‘I am a little scared’), but
then copes effectively, as opposed to not exhibit-
ing anxiety or distress. After the ﬁlm, patients are
taught a simple breathing exercise. Each child is
instructed to take a deep breath and to let it
out slowly while making a hissing sound (‘s-s-s’).
This serves as an attention–distraction technique
and gives the child something active to do during
the procedure, rather than being passively sub-
missive.
The provision of incentive involves showing
the child a small trophy, which is presented as a
symbol of mastery. Children can obtain the
trophy if they do ‘the best that they could possi-
bly do’. Each child is encouraged to lie still
(which reduces the likelihood of complications in
conducting the medical procedure) and carry out
their breathing exercises (which generally pre-
clude severe behavioural distress, such as kicking,
screaming, etc.). The purpose of the trophy is to
try to transform the meaning of pain for the child.
Rather than perceiving the LP or BMA as a dis-
tressing, punitive event, the idea is to try to
encourage children to perceive it as a challenge
and as an opportunity to master a difﬁcult situa-
tion, hence resulting in positive feelings of self-
efﬁcacy and increased self-esteem.
Emotive imagery is a technique that involves
ascertaining a child’s superhero or fantasy images
and weaving these images into the current med-
ical situation. For instance, children may wish to
imagine that they are Superman’s agent and that
Superman has asked them to undergo the med-
ical procedure as part of a special mission. Such
images presumably transform the meaning of the
pain for a child and provide another distraction
technique.
The ﬁnal component of the package is be-
havioural rehearsal. In this phase the child is
encouraged to ‘play doctor’ and to give a doll the
BMA or LP using actual medical equipment
(with older children, it is called a demonstration).
The rehearsal provides information to the child
and allows him or her mentally and emotionally
to prepare for the impending medical procedure.
Jay et al. conducted a series of studies (Table
2) that systematically examined distress be-
haviour, antecedent variables, and the effects of
behavioural and pharmacological interventions
on procedural distress. In their ﬁrst study,56 ﬁve
children aged 3–7 years, referred for severe
anxiety and behavioural distress related to BMA
or LP, reduced their distress scores by at least
50% after intervention.
The second study57 was a comparison of the
CBT package with oral diazepam and an atten-
tion-control condition (30 minutes of cartoon
watching prior to the BMA), delivered in the
context of a repeated measures, counterbalanced
design. A total of 56 children with leukaemia,
aged 3–13 years, were studied. Dependent vari-
ables were scores on the OSBD, self-reported
pain, pulse and blood pressure readings. Overall,
children had signiﬁcantly lower pain ratings,
OSBD scores and pulse rates when in the CBT
condition when compared with either the
diazepam or the attention-control group.
Diazepam was useful for lowering anticipatory
distress but had no effect on distress during the
procedure (encounter phase). There was no dif-
ference between treatments on OSBD scores
when the encounter phase of the BMA was
analysed separately.
The next study58 investigated the combined
effects of oral diazepam and CBT. Within a
repeated-measures factorial design, 83 children
aged 3.5–12 years were assigned to either a CBT
or CBT plus diazepam condition. Dependent
variables included observed behavioural dis-
tresses measured by the OSBD, self-reported
pain and anxiety, and pulse rate. Both groups
reduced their OSBD and self-reported pain
scores from baseline to intervention; however,
the CBT plus diazepam group demonstrated only
one-third of the reduction compared with chil-
dren in the CBT only group. The investigators
suggested that the diazepam may have interfered292 C Liossi Cancer pain
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with the learning of the CBT strategies. In addi-
tion, the children may have been unable to
remain focused on the imagery and distraction
tasks during the procedure, owing to the effects
of diazepam.
The last study44 was a comparison of CBT with
general anaesthesia in alleviating the distress of
18 paediatric cancer patients (age 3–12 years)
who were undergoing BMA. CBT and short-act-
ing mask anaesthesia were delivered within a
repeated measures, counterbalanced design and
subjects were assigned randomly to one of two
sequence orders. The results indicated that chil-
dren exhibited more behavioural distress in the
CBT condition for the ﬁrst minute of lying down
on the treatment table. With respect to the child
outcome measures, no signiﬁcant differences on
self-reported pain and fear, pulse or anticipation
of the next BMA were found in relation to CBT
versus general anaesthesia. The data collected in
relation to parental stress and coping also
demonstrated virtually no differences between
CBT and general anaesthesia. However, parents
rated signiﬁcantly more behavioural adjustment
symptoms at 24 hours after the BMA when their
child had received anaesthesia. No differences
were found in children’s and parents’ preference
for CBT versus anaesthesia.
Kazak et al.59,60 (Table 2) used several of the
same CBT components to compare the efﬁcacy
of conscious sedation with a combination of con-
scious sedation and psychological intervention
for children undergoing BMA or LP. In a ran-
domized, controlled prospective trial of 92 chil-
dren with leukaemia, the combined treatment
was found to be superior to conscious sedation
alone on ratings of child distress by mothers and
nurses. When contrasted with a cross-sectional
control group consisting of the parents of 70
patients who were in ﬁrst remission prior to the
prospective study, the combined intervention
group showed lower levels of child distress. The
data also showed decreases in distress over time
and concurrent improvements in quality of life
and parental stress, and supported an inverse
association between distress and child age.
Clearly, CBT has been shown in a number of
studies to reduce the distress of children with
cancer who are undergoing a variety of painful
medical procedures and is considered a well-
established treatment in the management of pro-
cedure-related pain.
Hypnosis Hypnosis is a term that is used in very
different ways by different theorists, researchers
and clinicians. Many attempts have been made to
deﬁne it in terms of both the phenomena
involved and the causal mechanisms, but no def-
inition has yet satisfactorily answered all the
questions raised by the subject matter. The term
has so many different connotations (e.g. altered
state, loss of will, enhanced abilities) that any
attempt to deﬁne it is bound to have its draw-
backs. The American Psychological Association,
Division of Psychological Hypnosis (Division
30)61 deﬁned hypnosis as:
a procedure during which a health care professional
or researcher suggests that a client, patient, or sub-
ject experiences changes in sensation, perception,
thought, or behaviour. The hypnotic context is gen-
erally established by an induction procedure.
Although there are many different hypnotic induc-
tions, most include suggestions for relaxation, calm-
ness, and well-being. Instruction to imagine or think
about pleasant experiences are also commonly
included in hypnotic inductions. People respond to
hypnosis in different ways. Some describe their
experiences as an altered state of consciousness.
Others describe hypnosis as a normal state of
focused attention, in which they feel very calm and
relaxed. Regardless of how and to what degree they
respond, most people describe the experience as
very pleasant. Some people are very responsive
to hypnotic suggestion and others are less respon-
sive . . . Hypnosis makes it easier for people to
experience suggestions, but it does not force them
to have those suggestions . . .
The experience of procedure-related cancer
pain has been the focus of numerous case reports
and an increasing number of systematic studies in
the hypnosis ﬁeld (Table 3). In a classic study,
Hilgard and LeBaron62 investigated the use of
hypnosis in relieving pain and anxiety due to
BMA in 24 children and adolescents with cancer.
The patients ranged in age from six to 19 years
and data were obtained through both self-report
of pain and pain-related anxiety, and the obser-
vation of distress behaviour by an independent
observer. Data were gathered both at baseline
and post-hypnotic treatment times. For the 24
patients treated by hypnosis, statistically signiﬁ-294 C Liossi Cancer pain
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cant reductions over baseline occurred for both
pain and anxiety in the ﬁrst hypnotic treatment
session, which were related signiﬁcantly to hyp-
notizability as measured by the Stanford
Hypnotic Clinical Scale for Children.63 Therapist
attention, degree of rapport and amount of inter-
vention were not controlled for in this study;
these elements may have confounded the
results.64,65
Zeltzer and LeBaron10 compared hypnotic
with nonhypnotic behavioural techniques for efﬁ-
cacy in reducing pain and anxiety in 27 children
and adolescents during BMA, and in 22 patients
during LP. Forty-ﬁve patients consented to par-
ticipate in the study; 12 (27%) of those reported
no need for intervention during the initial data
gathering. The remaining 33 patients (aged 6–17
years) experienced considerable pain and anxiety
during the procedures. Nonhypnotic behavioural
techniques included a combination of deep
breathing, distraction and practice sessions to
help the child to control his or her fear. Both hyp-
notic and nonhypnotic interventions were con-
ducted during the medical procedures, and
patients in both groups were encouraged to have
practice sessions. Both self-report and observa-
tional data were collected. For both LPs and
BMAs, intervention was associated with an over-
all reduction in pain and anxiety. A signiﬁcant
interaction found between the amount of pain
reduction and the type of intervention suggested
that hypnosis was more effective than nonhyp-
notic techniques.
Kellerman et al.66 evaluated the effectiveness
of hypnosis in reducing anxiety and discomfort in
BMA, LP and chemotherapeutic injections in
adolescents with cancer. Data were analysed for
16 patients (mean age 14 years). A small-sample
design was used using the degree of change from
baseline combined with multiple baselines across
participants. Self-report measures were used as
baseline data to assess the patient’s anxiety and
discomfort. Measures of anxiety and discomfort
were recorded separately on ﬁve-point Likert
scales (1 = none; 5 = maximum) and were gath-
ered immediately before, during, and immedi-
ately after one of the above-mentioned
procedures. Standardized psychological measures
were also used to assess four dimensions: trait
anxiety, self-esteem, health locus of control, and
illness impact. Hypnotic interventions were indi-
vidualized to the needs and interests of each
patient. A signiﬁcant reduction in both anxiety
and discomfort at all three time periods were
found after the hypnotic intervention. On the
psychological measures, only a signiﬁcant reduc-
tion in trait anxiety after hypnosis intervention
was shown.
Katz et al.64 compared the effects of hypnosis
with play comparison interventions in children
undergoing repeated BMAs. Thirty-six children
between the ages of six and 12 years (mean age
was eight years three months) were randomly
allocated to either a hypnosis or a play compar-
ison group. Major components of the hypnotic
intervention included the development of rap-
port, direct discussions about the child’s medical
history and treatment needs, active imagery tai-
lored to the interests of each child, deep muscle
relaxation, and suggestions. The speciﬁc sugges-
tions incorporated were: imagery to reduce or
reframe sensory/pain experiences; distraction and
relaxation; pairing positive affect with medical
procedures; developing a sense of mastery and
control over sensory and affective experience;
post-hypnotic suggestions for practising and re-
entering hypnosis at a cue from the therapist dur-
ing actual procedures. The comparison study
condition comprised nondirected play sessions
that were designed to control for the amount of
time and attention the child received from the
psychologist who was performing the hypnotic
intervention. Patients were followed for a period
of six months after the psychological treatment.
Immediately prior to the next three BMAs (after
initial intervention), the children were seen in the
clinic for a 20-minute intervention by the same
therapist as they had encountered in previous
sessions.
Both self-report and observer measures were
utilized as dependent measures in this study.
Children in both hypnosis and comparison
groups demonstrated signiﬁcant decreases in self-
report of fear and pain from baseline to post-
intervention BMA, with no major differences
between groups. Thus, it appears that hypnosis
and play are equally effective in reducing sub-
jective pain and fear of BMA, while having no
signiﬁcant impact on observable behaviour, when
group data are evaluated as a whole.Management of paediatric procedure-related cancer pain  297
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Kuttner et al.67 compared distraction, a proce-
dure-labelled hypnosis/imaginative involvement,
and a standard practice control group, on the
reduction of procedural pain and distress during
BMA in 30 children, aged 3–10 years. In the dis-
traction intervention, a therapist engaged the
children in blowing bubbles, counting, puppet
play and looking at pop-up books during the pro-
cedure. The hypnotic group received a combina-
tion of hypnotic suggestion, guided imagery, and
therapist support. After treatment, each child
was assessed during two later BMAs. The only
signiﬁcant ﬁnding to emerge indicated that,
among younger children (three years to six years
11 months), the hypnotic treatment produced
lower distress scores than did the distraction or
control treatments for the ﬁrst BMA only. By the
second BMA, the younger children in the three
groups showed equivalent reductions in distress
scores. There were no signiﬁcant differences in
self-reported pain and anxiety among the three
groups.
Wall and Womack65 examined the differential
effects of standardized instruction in hypnosis or
active cognitive strategy for the provision of
relief from procedurally-induced pain and anxi-
ety. In the active cognitive strategy group,
patients were trained to use their own chosen dis-
traction during the BMA or LP. The participants
were 20 paediatric oncology outpatients ranging
in age from ﬁve to 18 years. Baseline and post-
intervention data were obtained by both self-
report and observation measures. Interventions
consisted of group practice sessions, where each
group met twice in the week between baseline
observations and post-intervention medical treat-
ments. This study appears to be unique in its
approach of using group treatment for cancer
pain with children and adolescents. Experi-
menters were blind to the pre-intervention data.
At the time of the second BMA or LP, patients
were cued by audiotape to make use of the tech-
niques learned during the training sessions.
The results indicated a signiﬁcant treatment
effect in the reduction of pain in both self-report
and observed ratings. Anxiety, as rated by the
patients’ self-reports, was not reduced signiﬁ-
cantly. In examining differences in pain reduction
by treatment, Wall and Womack65 found no sig-
niﬁcant differences between the hypnosis and the
active cognitive strategies groups. The authors
concluded that, although both techniques
appeared to be signiﬁcantly effective in pain
reduction, neither was more effective than the
other and neither appeared effective in anxiety
reduction. In terms of hypnotizability, the
authors reported no signiﬁcant differences in
results between high- and low-hypnotizable par-
ticipants.
Hawkins  et al.21 examined the differential
effectiveness of direct versus indirect hypnotic
suggestions. Thirty children (age 5–15 years) with
leukaemia and non-Hodgkin’s lymphoma, who
were undergoing regular LPs were randomly allo-
cated to two groups. In one group, children were
hypnotized and given direct suggestions associ-
ated with pain relief. Children in the second
group were given indirect hypnotic suggestions
(i.e. therapeutic stories and metaphors) associ-
ated with pain relief. After hypnotic intervention,
there was a signiﬁcant reduction over baseline for
pain and anxiety during LP in both groups.
Direct and indirect hypnotic methods were found
to be equally effective. The study was performed
in such a way that no conclusion regarding the
level of analgesia was possible because no con-
trol group was used. However, the low pain
scores indicated that effective analgesia was
achieved during LP by both hypnotic interven-
tions.
Liossi and Hatira22 conducted a randomized
controlled trial to compare the efﬁcacy of clini-
cal hypnosis versus cognitive–behavioural (CB)
training in alleviating the pain and distress of 30
paediatric cancer patients (age 5–15 years) who
were undergoing BMA. Patients were random-
ized to one of three groups: hypnosis, a package
of CB coping skills, and no intervention. In the
hypnosis group children received hypnotic anal-
gesic suggestions (i.e. request for numbness, top-
ical, local and glove anaesthesia) and were given
post-hypnotic suggestions. In the CB training
group children were taught relaxation training,
breathing exercises and cognitive restructuring.
The control group, as the other groups, received
a standard lidocaine injection. Outcome mea-
sures included self-reported pain, and anxiety
and behavioural observation by an independent
observer. The results demonstrated that patients
who received either hypnosis or CB training298 C Liossi Cancer pain
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reported less pain and pain-related anxiety than
did the control patients, and less pain and anxi-
ety than at their own baseline. Hypnosis and CB
training were similarly effective in the relief of
pain. The results also indicated that children
reported more anxiety and exhibited more
behavioural distress in the CB training group
than in the hypnosis group.
To facilitate the comparison of the important
elements of the studies reviewed, a table was de-
vised, citing each study and providing a descrip-
tion of the participants, the research design, the
major procedures, and the major ﬁndings.
Taken together, the results of these studies
support the ﬁndings of laboratory pain studies
with adults that individuals gain at least partial
control over discomfort by using hypnosis.
Hypnosis interventions were found to be of sig-
niﬁcant help in reducing pain and anxiety in all
of the studies conducted so far. The consistency
of the ﬁndings indicates the usefulness of hypno-
sis as an effective intervention for helping chil-
dren and adolescents to control the pain and
anxiety associated with medical procedures.
Children enjoy the hypnotic experience. They
obtain relief without destructive or unpleasant
effects. There are no drug interactions, no reduc-
tion of normal function or mental capacity, and
no development of tolerance to the hypnotic
effect. A beneﬁcial change in attitude towards
cancer also fosters a sense of control. Moreover,
hypnosis is an opportunity for the clinician to be
inventive, spontaneous and playful, and to build
a stronger therapeutic relationship with a child
while providing pain relief.
Parents in pain treatment A particularly impor-
tant aspect of preparing children for invasive pro-
cedures is the involvement of primary caregivers
(normally parents or close relatives). There is a
debate about whether parents should be present
when children are undergoing such procedures.
There is little doubt that children may be more
disruptive if their parents are present.68,69
Observations of parent–child interactions during
medical procedures suggest that parents may
inﬂuence child distress by modelling distress
behaviour, and/or that parents may differentially
reinforce distress behaviours. For example, child
distress has been observed to be greater when
parents engage in behaviours that appear to com-
municate anxiety, such as agitation.70 Child dis-
tress has also been shown to be positively related
to parental behaviours that pay attention to child
distress behaviours, such as parental reassur-
ance,70–74 explanation,74–76 giving control to the
child (e.g. ‘tell me when you are ready’), and crit-
icism.73
Almost all children want their parents to be
present during painful procedures.18 Likewise,
almost all parents would prefer to be present with
their child at such a time. Most parents report
that they are active in providing comfort and
information to their children before and during
the procedure. However, parents are not pre-
pared for painful procedures. When they are
trained, they can be of considerable assistance to
their children. Parental use of distraction, relax-
ation and imagery appears to be associated with
lower levels of child distress during general pae-
diatric examinations,70 venepuncture,75,77 and
BMA and LP procedures.59,73,78
The majority of parents are interested in learn-
ing simple interventions and they are willing to
invest in the time to practise the techniques. The
frequency of practice required by parents to
acquire and maintain the necessary skill levels
requires further investigation. Practice time and
parental beliefs about the potential effectiveness
of behavioural techniques needs to be considered
in future investigations.78
Moreover, for parents themselves, invasive
procedures are among the most traumatic aspects
of treatment and these disturbing memories per-
sist long after treatment ends.59 Jay and Elliott79
developed a Stress Inoculation Program for par-
ents whose children were undergoing BMA or
LP. This programme consisted of ﬁlmed model-
ling and education, self-statement training and
relaxation, and was aimed at the parents’ own
personal stress associated with the medical pro-
cedures. Jay and Elliott found that the Stress
Inoculation Program was helpful in reducing
parental anxiety and in increasing their positive
‘self-statements’. It is interestingly to note that
they also found that parents who did not receive
the Stress Inoculation intervention, and who sim-
ply observed their child’s CB training, became as
actively involved during the medical procedure,
coaching the child to carry out breathing andManagement of paediatric procedure-related cancer pain  299
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imagery exercises, as did the parents who were in
the Stress Inoculation Program. These results
suggest that, while parental intervention is help-
ful, simply including the parents in the child’s
intervention can also have therapeutic conse-
quences for them.
How to treat children with cancer for
procedure-related pain
Although the majority of children who are diag-
nosed with cancer today will survive their illness,
the medical treatment required to cure the dis-
ease remains extremely stressful. Most paediatric
cancer patients receive repeated medical proce-
dures over the course of several months or years.
The resulting distress that these children experi-
ence during invasive medical procedures remains
one of the most important quality of life issues in
childhood cancer.
The use of conscious sedation or general
anaesthesia for the ﬁrst BMA, regardless of the
child’s age, and the use of conscious sedation for
the LP, particularly for the preschool- or young
schoolchild, is recommended. This optimal man-
agement of the initial experiences with these pro-
cedures prevents the child from developing
extremely negative expectations of pain and dis-
tress for the repeated experiences that are part
of many treatment protocols. The use of con-
scious sedation for subsequent BMAs, and
possibly also LPs, combined with psychological
interventions for most preschool and young
school-age children, and maybe for older children
and adolescents, is also recommended. However,
some older school-age children and adolescents
may prefer to use exclusively cognitive–behav-
ioural and hypnotic pain management techniques
in order to remain awake and alert during the
procedure and minimize recovery time.31
The selection of both pharmacological and
nonpharmacological interventions should be
based on the factors identiﬁed as contributing to
the pain and not based simply on the type of the
procedure. It is critical to combine a ‘state-of-the-
art’ pharmacological protocol of analgesics and
sedatives with psychological interventions to
maximize the effective options that are available
to patients and families. Several experimental
studies indicate that offering patients a choice
from several pain coping strategies results in
greater pain reduction than just presenting one
strategy.
In paediatric procedure-related pain and dis-
tress there is a gap between research knowledge
and clinical practice. Although effective pharma-
cological and psychological interventions are
available, few major institutions responsible for
treating children with cancer have a systematic
approach to pain management. It is recom-
mended that such an approach should be based
on three basic principles, namely, education,
structure and emotional support (Figure 3).
Professional education is mandated to provide
adequate knowledge and skills training to pro-
duce competent practitioners in the management
of procedure-related pain. As with all treatment,
it is imperative that all patients and their parents
should be adequately informed about the proce-
dure and about the goals and limitations of the
treatment strategy.
A clinical practice protocol is necessary to
maximize the efﬁcacy and safety of the interven-
tions selected. Utilizing an approach based on a
set of principles is also likely to facilitate the con-
sistent application of the programme by the
staff involved (i.e. to improve staff adherence to
the programme), provided that the staff have
been appropriately trained in the approach. It is
necessary for children and their parents to know
exactly what they are expected to do during the
Figure 3 Basic principles for successful procedure-
related pain management
Emotional support
Of health care professionals, patients
and their parents
Structure
A speciﬁc protocol for
the staff
Speciﬁc, concrete
instructions for children
and their parents
Education
Of health care
professionals
Of patients and their
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procedure, so as to facilitate it and reduce their
suffering. In general, structure increases efﬁ-
ciency and decreases distress, facilitates a
smoother ﬂow of procedures, and reduces the
anxiety of health care professionals, and patients
and their parents. Finally, all those involved in
these medical procedures should receive contin-
uous emotional suppport because of the
extremely stressful nature of the experience.
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